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(54) VIDEO RECORD DISC ANI 

(71) We, Gauss Electrophysics. 
Inc., a Corporation organised and existing 
under the laws of the State of California, 
United States of America, of 1653 Twelfth 

5 Street, Santa Monica, California, United 
States of America, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be par- 

10 ticularly described in and by the following 
statement : — 

The present invention is related to the 
optical recording of video signals, and in 
particular, to an optical video disc provided 

15 with a helical groove optically modulated by 
groove video modulation corresponding to 
the video information being recorded. The 
invention is concerned with such a video 
disc record, and with a duplication process 

20 by which a multiplicity of such records may 
be mass-produced from a master record 
die. The process to be described, for ex- 
ample, is one in which the video information 
is^ embossed into a surface of the video 

25 disc record, rather than being stamped or 
molded into the surface. The materia of 
the disc^ record surface is made such to be 
appropriate for embossing and to enable, 
under suitable temperature conditions, a 

30 slight force pressing the disc surface against 
a master die to cause the impressions on the 
surface of the die to be embossed into the 
surface of the dsc. With such an emboss- 
ing process, thereis no transverse flow of the 

35 disc material, as occurs in the usual prior 
art stamping or molding processes, as are 
presently being used in the production of 
phonograph sound records, for example, 
and by which the actual surface of the re- 

40 cord is raised above its melting point. 

A video disc record blajik of laminated 
transparent plastic construction may be pro- 
videa, tne lammaleg record havmg a surface; 
layer or rejativeiy soft""iraiisparent plasbc' 

45 ot any suitable known type, and Which can 


PROCESS FOR MAKING SAME 

be readily embossed: and a supporting base 
of a ngiQ~pJastic^ SUCH as an acrylic resm^ 
or polvyinvi chloride^ As a first step in this 
approach, the laminated disc record blank 
is heated to a point at which the surface 50 
tension of the surface material causes the 
surface to be smooth and regular. This 
temperature is the critical temperature at 
which embossed impressions may be 
formed on the disc surface, and it is below 55 
the melting point of the surface material. 

The embossiing die is heated to a tem- 
perature slightly above the critical tempera- 
ture, and it and the record blank are brought 
together with a slight pressure. As the die 60 
and the record blank are brought together, 
the die is cooled to the aforesaid critical 
temperature, and its surface impressions are 
embossed into the surface of the record. 

After the disc record has been embossed, 65 
as described above, an opaque mask is de- 
posited into the portions of its surface 
around the resulting embossed micro- 
grooves. This latter mask may be formed 
on the disc by using a vacuum deposidon 70 
technique, as will be described. 

The aforesaid disc record is laminated 
in order to present the desired surface 
characteristics for optimum embossing cap- 
abilities, and yet so that the record itself 75 
may be rugged and suitable for rough usage. 
The laminated structure of the record com- 
prises reasonably tough and dimensionaliy 
stable clear plastic for the main body of 
the disc; and a plastic material on one sur- 80 
face of the disc which is most suited for 
embossing. The combination provides a 
video record disc which is useful, which can 
take an appropriate amount of handling, 
and which can be embossed easily and 85 
effectively. 

Figure 1 is a perspective representation of 
a disc constructed m accordance with the 
concepts of the present invention, and by 
the process to be described, the disc being 90 
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shown as mounted on an appropriate turn- 
table; 

Figure 2 is a fragmentary representation 
of the disc shown in Figure 1, on an en- 
5 larged scale; . , , * 

Figure 3 is a side section of the disc of 
Figure I. taken essentially along the line 
3—3 of Figure 1; t. - 

Figure 4 is a section of the disc shown in 
10 Figure 2, taken along the line 4—4 of 
Figure 2; 

Figure 5 is a schematic representaUon 
showing the manner in which the impres- 
sions from a master die may be embossed 

15 into the surface of the disc record shown in 
Figures 1 — 4; 

Figure 6 shows various steps m which a 
surface opaque layer may be deposited over 
selected portions of the embossed disc 

20 record. 

The apparatus shown in Figure 1 includes 
a video disc record 10 constructed in ac- 
cordance with the concepts of the present 
invention, and which has video signals re- 

25 corded thereon for optical playback. The 
video signals are recorded on the disc 10. 
as will be described, in a recording track 
which extends as a micro-spiral from the 
outer periphery of the disc towards its center. 

30 The recording track on the disc 10 may have 
a width, for example, of the order of 1 
micron, and the spacing between adjacent 
convoluitons of the dsic may also be of the 
order of 1 micron. 

35 The video recording disc 10 is supported 
on a turntable 11 which, in turn, is rotatably 
driven by an electric motor 12. The motor 
12 may rotate the turntable at a relatively 
high speed, for example, in the range of 

40 900—3600 rpm. . ^ 

The disc 10 may have a cross secuonal 
configuration as shown, for example, in 
Figure 3. A meUllic deposit is placed 
over portions of the upper surface of the 

45 disc 10, as designated 13 in Figures 2 and 4. 
As will be described, the disc 10 may have 
a laminated structure, shown in Figure 4. 
to be composed of a first portion 10a of a 
relatively hard transparent plastic, such as 

50 polyvinyl chloride; whereas the upper por- 
tion 10^ may be of a relatively soft trans- 
parent plastic which is suitably embossed 
with the aforesaid micro-grooves. 
The metallic deposit 13 is selectively 

55 placed on the high relief portions of the 
surface of the layer 15, after the surface 
has been embossed, so that the video re- 
cordings appear as discontinuous micro- 
grooves in which the transparency is re- 

60 tained, and which extend along a spiral 
recording track. 

As mentioned above, the duplication pro- 
cess contemplated, by which plastic record 
discs are formed on a mass production basis 

65 from a master die, is one in which emboss- 


ing is used. In carrying out the embossing 
process as shown in Figure 5, a plastic blank 
disc 100 attached to a diaphragm 102 in a 
suitable compartment 104, 

The disc 100 is constructed in the manner 70 
described above, so as to have a surface 
layer of relatively soft plastic material. The 
disc in the chamber 100 is then heated by 
any appropriate means to a critical tem- 
perature Tl. which is such that the surface 75 
tension of the material forming the surface 
layer of the disc 100 causes the surface to be 
smooth and regular. 

A master embossing die 106 is also pro- 
vided, and it is mounted in a fixed posi- 80 
tion facing the plastic disc 100. The master 
die is then heated to a temperature which 
is slightly above the aforesaid critical tem- 
perature. The diaphragm 102 is then moved 
by fluid pressure, or by a ram, to bring the 85 
disc 100 against the embossing face of the 
master die 106. The temperature of the die 
is cooled back to the critical temperature. 
When the pressure is removed from the dia- 
phragm 102, the attached disc 100 moves 90 
back from the die 106. with the impressions 
of the die being embossed on the surface of 
the disc; but without causing either abrasion 
of the embossing die. or loss of information 
due to surface tension of the plastic ma- 95 
terial. The use of the diaphragm 102 pre- 
vents any minute side motion between the 
disc 100 and the die 106. as the disc is 
moved against the die. 

If necessary, a slight vacuum pressure may 100 
be used at the end of the embossing opera- 
tion to move the disc 100 back from the 
surface of the die 106. In addition, or as 
an alternative, electrostatic means may be 
used, the diaphragm 102 and master die 106 105 
being metal, to cause these two members to 
move together and achieve the desired em- 
bossing action. For example, the master 
die 106 may be formed of tungsten steel, 
and the diaphagm 102 may be formed of 110 
nickel. Then, the two elements may be 
charged and discharged electrostatically, so 
as to bring the disc 100 against the face of 
the die 106, and subsequently to move the 
disc away from the die. 115 

After the disc 100 has been embossed with 
the video information, for example, by the 
duplication process and apparatus of Figure 
5. a metal, or other opaque mask, is de- 
posited onto the surfaces above the em- 120 
embossed micro-grooves which are formed 
in the surface of the disc. As mentioned 
above, a method of achieving this is to use 
vacuum deposition and a shadow mask tech- 
nique, as shown schematically in Figures 125 
6A and 6B. 

As shown in the schematic sketches of 
Figures 6A and 6B, the disc 100 is con- 
sidered to be mounted on a suitable turn- 
table in a vacuum deposition chamber. The 130 
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sources(s) of the radiated metal, such as 
aluminum, designated 20, is (are) offset 
from the center of the disc 100 and raised 
slightly above its surface, as shown. The 

5 angle formed between the surface of die disc 
100 and of the radiated metal is designated 
in Figures 6A and 6B. If ibis angle is 
fairly small, then the radiated metal will be 
formed on the upper sides of die embossed 

10 grooves, first on one side as shown in 
Figure 6A. and then continuously around 
to the other side, as the record rotates, as 
shown in Figure 6B. Therefore, as the 
metal deposition process continues and as 

15 the record 100 rotates, a thin coating of 
metal wOl be formed over the top edges of 
the micro-grooves, and also on the upper 
lands and other high relief areas of the 
disc surface(s). 

20 That is, if the disc 100 is held on a 
turntable, and if the turntable holding the 
disc is slowly turned, then on the first half 
revolution, and as shown in Figure 6A, all 
the inside edges of the grooves will receive 

25 one coatitng of metal on the half furthest 
from the source. Then, when the record has 
gone through the next half revolution, both 
sides of the groove will have received a 
continuous coating of metal around the edges 

30 of all the grooves, as shown m Figure 6B. 
As the process continues through several 
revolutions, the comers of the metal de- 
posit sharpen, and provide a uniform opaque 
metal layer over the high relief areas of the 

35 disc surface. The process has the feature 
of increasing the optical contrast ratio by the 
presence of the metal, and by the fact that 
the grooves themselves are not coated at 
their bottoms. 

40 While a particular structure and process 
has been described, modifications may be 
made within the scope of the appended 
claims. 

WHAT WE CLAIM IS:— 

45 1. An optically modulated video disc 
record formed of transparent material 
having micro-grooves in one surface there- 
of, and having an opaque coating selectively 
formed on portions of said surface other 

50 than the bottoms of said micro-grooves. 

2. The video disc record defined in 
Claim 1 in which said opaque coating com- 
prises a metal. 

3. The video disc record defined in 


Claim 2 in which said metal is vacuum de- 55 
posited on said disc. 

4. The video disc record defined in 
Claim 1 in which said micro-grooves are 
embossed in the surface of said video disc 
record. 60 

5. The video disc record defined in 
Claim 4 and which includes a lamination of 
relatively soft transparent plastic material 
adjacent said surface for receiving said 
micro-grooves, and further lamination of re- 65 
latively hard transparent plastic material. 

6. A method for forming optically modu- 
lated video recordings in a transparent 
plastic disc record which comprises: form- 
ing micro -grooves in one surface of said 70 
disc; and selectively forming an opaque 
coating on portions of said surface oAer 
than the bottoms of said micro -grooves. 

7. The method defined in Claim 6 and 
which mcludes forming said opaque coating 75 
by rotating said disc and evaporatmg a metd 
onto said surface from a source of radiated 
metal displaced from the center of rotation 

of said disc and raised above its surface 
so that the radiated metal forms a predeter- 80 
mined angle with the surface of the disc. 

8. The method defined in Claim 6 in 
which said micro-grooves are formed by an 
embossing action by an embossing die. 

9. The raetliod defined in Claim 8 and 85 
which includes heating said disc and said 

die to a predetermined temperature. 

10. The method defined in Claun 8 and 
which includes embossing said micro-grooves 

in said surface by affixing said disc record 90 
to a diaphragm and forcmg said diaphragm 
against a surface of said die. 

11. The method defined in Claim 10 and 
which includes exerting a fluid pressure 
against said diaphragm to drive said disc 95 
against said die. 

12. The method defined in Qaim 10 and 
which includes exerting a vacuum pressure 
against said diaphragm to draw said disc 
away from said die. 100 

13. The method defined in Claun 6, 
wherein said micro-grooves extend along a 
spiral track from the outer periphery of the 
disc towards its centre and correspond to 
the signals to be recorded. 105 

POTTS, KERR & O'BRIEN. 

Reference has been directed in pursuance 
of Section 8 of the Patents Act, 1949, to 
Specification No. 1,153,810. 
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1 SHEET ^^^^ drawing Is a reproduction of 
the Original on a reduced scale 
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